Introduction
Physicochemical properties of calcium silicatebased cements, such as ion release, solubility, porosity, setting time and radiopacity, are of the utmost importance as far as their clinical usefulness is concerned. Their good biological properties are attributed to their capacity for alkalinizing activity and calcium release 6, 25 . In addition, the capacity to spontaneously produce a calcium phosphate apatitelike layer on their surface when in contact with phosphate-containing fluids is largely attributed to calcium release and maintenance of a high pH for a long period of time 13, 14, 25 .
Conventional mineral trioxide aggregate (MTA) cements are calcium silicate-based materials mainly composed of Portland cement, with the addition of bismuth oxide as a radiopacifier 5 . It has been shown that even small chemical differences 9, 13 or inclusion of additives in low percentages 1, 2, 6, 8, 10, 28 or even changes in the radiopacifying agent 2,25,27 may strongly modify the physicochemical behavior of these materials.
Re c e n t l y, n e w f o r m u l a t i o n s h a v e b e e n 
Material and methods

Material
The materials used in the study were the MTA Repair HP, MTA Vitalcem and White MTA Angelus (control) (Figure 1 ). We prepared the MTA Repair HP using 0.17 g of powder to 2 drops of liquid. We mixed the cement in a glass plate using a metallic spatula for 40 s to obtain a homogeneous consistency, as recommended by the manufacturer. Were prepared the MTA Vitalcem and the MTA Angelus using a 3:1 powder-to-liquid ratio. All materials were prepared according to the manufacturer's instructions. Alkalinizing activity (pH of soaking water) and calcium release
Materials
The test was performed as described by Gandolfi, Germany) connected to an energy dispersive x-ray (EDX; Oxford Instruments, Abingdon, UK) 17 . EDX data were used to calculate the surface calcium-tophosphorus (Ca/P) atomic ratio 9, [11] [12] [13] .
Statistical analysis
The normally distributed data were analyzed by parametric testing (Sigma Stat, San Jose, CA, USA) by using two-way ANOVA followed by the RM Student- Alkalinizing activity (pH of soaking water) and calcium release
The alkalinizing activity and calcium release values are summarized in Table 2 (sections A and B). In this study, all materials showed alkalinizing activity and calcium release. These properties of calcium silicate cements are due to both the formation of calcium hydroxide and the release of calcium from the calcium silicate particles 17, 25 . 
Conclusion
In summary, the study showed that the novel 
